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Oscillating small, with adjustable base. 
Emerson Electric Mfg. Co,, 9290. 
Oscillating, twelve-inch, Pittsburgh Electric 


Specialties Co., 761 
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Big field for electrical jobbers, 456 
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Matthews Co., 920 
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Fire prevention (see Accident prevention) 
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Suspension Wakefleld Brass 
Co., 981 

Totally ineclosin for commercial lighting 
Ivanhoe-Regent Works of General Blee 
tric Co,, *1400 

Transparency frame electrically lighted 
National Retailers’ Advertising Corp., 
110 

Two-piece unit. Sunlight Electric Co., 1225 

Ventilation, fallacies: in by J. R, Cravath, 


SUS 
With appliance receptacle 
Co. of St. Louis Brass Mfg, Co., 761 
elip Diamond Electric Specialties 
Corp., 1401 
Flash lamps 


Luminous Unit 


With 


Autogenerative, an (D), 279 
United States Electric Mfg. Corp., 354. 
Flatirons, electric 
Tailors With inclosed-coil type element. 
Simplex Electric Heating Co 1345 


Two-point, electric Central Flatiron Mfg 
Co,, *816 
Floor surfacer G. M. Watters Mfg. Worka, 
160 


Foreign trade (See also Trade conditions.) 


British court rules against gas-filled lamp 
patents, L111 

Canadian Manufacturers need more support 
from jobber DLS 

Convention theme, effect of being creditor 


1107 
hold 


nation is, 


Council is to eonvention, 41 


Cut in promotion estimates serious, 507. 
Czecho-Solvakia ten-year expansion pro 
gram in, 1451 


Department of Commerce, appropriation for 
work of, is not cut, 563 

Dutch lamp manufacturer licensed by G. EB 
to make lamps in Canada, 5619. 

Electrical exports for April amount = to 
*O.054, 850, 1500 

Electrical exports § for 


February, improve 


ment shown in, 084 
Electrical exports, high record set for, in 
1910, 849 
Electrical exports. October 1919, 44 
English lamp interests, report on combina 


tion of, ill advised, 975 
European market for American electrical 
roods, 





Export trade continues to fall off, 631. 

Few manufacturers allot for foreign busi 
ness, 1440 

Foreign exchange rates affecting electrical 
exports, 257 

Foreign made electrical supplies on view, 
samples of, *176 

German G, EK. stock purchased by American 
banking firm, 1221 


Glassware producers expanding their, 575 
Heating and cooking apparatus, analysis 


of 1919 electric, *1027 

Insulated wire and cable exports, analysis 
of 1919, *630 

Japan, quantities of minature lamps coming 
from, 348 

Lamp companies five largest European, 
form two new companies, 463 

Lamp exports, analysis of 10919) carbon 
filament ineandescent, *1510 


Lamp exports 
ment 

March 
ruary, 

Mexican heating appliances on display, 631 

Mexico, American manufacturers find ready 
market in, O76 

Motor exports, analysis of 
*867. 

-~Necessity of 


analysis of 
incandescent, *1 
exports far ahead of Feb 


19190 metal fila 
o4l 


1910 electric, 


financing, through foreign in 


vestments, 519 
Obligations of creditor nation discussed by 
convention, 1210 


South American trade-mark evil, to correct, 
H12 


To gather current supply of data for export 
ers, 237 
Trademarks in South America, house passes 
bill protecting, 343 
Form factor By F. M. Denton (D), 171 
France 
Electricity’s future in French 
By A. Delamarre (D), 171 
Hydro-electric development 114 
Hydro-elecetric plants of French system Ry 
Lucien A, H, Pahin, *1411; comment 
1408 


agriculture 


Power distribution project, national, By 
* Scoumanne (D), 616 
Paria to have 2800,000-kw. power atation, 
1019 
Freight-handling problem, electricity helps solve 
package by F. T. Smith (D), 963 
Frequency changer paralleling synchronous 
vy Errol B. Shand, *592 comment 
587 
Frequency converters parallel operation and 
aynchronizing of By O. E,. Shirley 
(D), 707 
Frequency, need for standard By J. A. Light 
hipe, 495 
Frequency transformation (D), 855 


*Indicates illustrated articles 


VoL. 75 
Fuel (See also Coal and Oil.) 
Main power source in Bast, *511 
Pulverized, over-all efficiency of SO07 per 
eont with, ole 
Powdered, and oil for central stations Ry 
C, H. Delaney, *128 
Powdered no complaints of ashes from 
(By Frederick A. Scheffler, 436, 


Fuel oil 
Furnace 


(See Oil) 


men to participate in electrochemical 


meeting, Ge 
Furnaces, electric 
Are, and the central station, L370 


As adjunct to cupola hy George K 
Elliott (D), dou 

Automatic door hoist for open hearth ly 
H. A. Lewis and W. H. Burr (D), 743 

brass, evolution of the by H. M. St. John 
(D), 208 

Brass mellings, operating data, 11, 

Brass, rocking type Detroit Electric Fur 
nace Co, *100 

Electric heat treating of forgings, *07 

Klectrode cooling ring Electric Furnace 


Construction Co 
Electrode regulators 


1160 


and proper reactance 


help furnace operation, LOOG 

Klectrodes, graphite versus amorphus car 
bon iy Lyman CC. Judson, S42 

Electrodes, ordering correct size of by 
d BB, Oatman, SSI 

For experimental use, *266 

Heat-treating, muflle-type., General Electric 


High temperature electric resistance fur 
nace iy Walter Rosenhain and EB. A 
Coad Pryor (D), S80 

In metallurgy (D), *224 

In 1910, *144 

Iron, aynthetic cast by Ch. A, Keller (D), 
107 

Metallurgical, commercial testing of Ky 

M. St. John (D), *&87, 


Modern practice as related to foundries in 


particular ivy W. BE. Moore (D), 447 
Operators, need of trained, By Acheson 
Smith, Lool 
Practice, tople at Boaton convention, 017 


Review of clectric furnace industry 
Smelting electric, 
west, 208 
Smelting, problema in 

I, 190; Il, 425; 


induction 


*1061 
possibilities of, in far 


By F. H 
comment 
type By Jean 


Holmgren, 
118 
Steel Eacard (D) 


Mu 
Steel melting, large By Victor Stobie (D), 
ac 


335. 
Supplying electric steel furnaces directly 
from central-station distributing ays 


tems By EB. F 
Trained men 
Transformer 


Russe (D), 
need for, discussed, 
busabara, interlacing 
Gibson, *S80i: comment, O88 
Ores, eloctric- resistance furnace of 
large capacity for By Charles H. Ful 
ton (D) ORG 
non-electric 


1381 
807 
By C. B 


Zine 
Furnaces, 


(See Boilers.) 


Fuse remover, safety cartridge Bush Electric 
Co e243 
Fuses 
Depreciation and interest charges on Lby 


Louis Deslowes, 1476 
For service entrances, cost of, 

Baum, *so7 
Multiple 600-vol 

ucts Co 11 


By William 





Multiple Electric Prod 


Plug, mica top Kirkman Engineering Com 
pany, *105 

Plug fuse has six lines Moss Schury Mfg. 
Co 3h 


Plug, renewable Star 
Renewable cartridge 
1226 


*650 
Inatrument Co., 


Fuse Co 


Kilo 


Renewable, without loose 
Refillable Fuse Co 


G 


Galvanometer, direct-current 
ment Co,, *980 

Gas lighter, electric Safety 
354. 


parta Monarch 


Odo 


Pyrolectric Inatru 


Gas Lighter Corp., 


Gases, electric cleaning of, as applied to blas 
furnaces By N. H. Gellert and K, V 
Laird (D), O86 
General Electric Co 
Annual report shows 1010 sales of $230 
000,000, *801. 
Expanding in supply fleld, 44 


Cireat 
ie) 

Group life insurance for employees, 38 

Leases war plant of Remington Co 

Sella $15,000,000 of debentures, SON 

Works council in factory declared success, 
ool 

Generating planta (See also Central stations, 

Hydro-electric developments and Power 
planta, ) 

Automatic hydro-electric stations By T. A 
". Belt, *827: comment, 825 

Automatic hydro-electric, development of 
By Tl’ A. BE. Belt, 477 


business of, requires more capital 


OOD 


Automatic and remote control generating 
stations iy A. G. Darling (D), 270 

Berlin, mammoth station serving, *602 

Generating equipment of central station 
companies operating at 44,000) volte 
and above Cart supplement to May & 
insue Explanation, 1076 

Induction generator plants, By C. M Ripley, 


(DD). 446 

York City, new 300,000-kw 
unique design for, 1104 
Peat for By BE. Philippi (D). 447 


New station of 
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Generating plant (Cont) lleater electri (Cont.) Hivdro- electric developments (Cont,) 
Steam-electric generation in Far West. By Radiator, Hale EBlectric & Engineering Co., Southern Power Company's system, master 
Kr. fF. Durand and ¢ i a ©1123; LS torage reservoir for By W 8. Lee 
comment, LIt Rivet. American Car & Foundry Co., *1401 and Richard Pfaehler, *1299; comment, 
'wenty-seven systema each had output of Tool S. U. B. Co., 1401 1207 
100,000,000 kw-ir, in LOLO, 1008, Utility electric heating and warming unit Southern watersheds, linking three, *1081. 
i ‘ Duparquet, Huot & Moneuse Co,, *081. Tugaloo River project, work on, resumed, 
Generating sets, (See also Farm-lehting plants.) Water, By E. F. Rusa (D), °1496 1919, again halted, 1445 
Gasoline engine driven Allia Chalmers Mfg Water hy H, Osten (DD), O61 
Co tit Water Electric Heating & Mfg. Co., 1032 
Motor generator et for meter testing Water, coillesa faucet Hotwat Distribut I 
Roth Prother & Co L107 ing Co els 
. ; Motors.) Water for utilization of surplua hydro Leeland 
Generators \oue oon whe electric power By H. A, Winne (D), Water power in By Saetersamoen and C 
Alternatives with alient poles, excitation oo Rabot (D), 223 
ol By M. De Coninck (D), 301 lenition coil versus magneto By A. C. Booth 
Alternator o lleating, cleetrie (D>), 6&6 
Glomfiord reed: i 2 DY 343 for Conatanta of radiation of a uniformly heat Ignition routs finder restall Blectric Mfg 
Hleatin of. and induction motora By oC nore sani By W w Coblents (D), = site 
M. Baringolz (D), Lose ines “storage and utilisation of idle elec Llluminating Engineering Society 
Wi aterwheel-oriven Grgte, canoe of ; tri power "are heating purposes By ——Elects officers and adopts constitutional 
Concrete part tor, By ©. M. Hackett (D) W. Dahlgren (D), 900 sae tmencments, 166- ; 
F ‘ in typewriter industry, 135, Gene IF aaa * nominated for president 
, Al r ' Ste zer el K ‘le 5] f Perso Cc . ‘ 
Con tant powee theory of hy F. K. D'Alton t en heatin clement Halverson ie Membership drive plans shaping up, 693. 
vide J 4 4 . - . 
Desien of large! vertical alternating H ot ; aiid N 7, peowen meas war history of search 
urrent, waterwheel driven By M. ‘ : “ah canis tinge . : Proposal to amend constitution placed be 
Olson (DD), SO Current tendencies’ in By E. F. Collins fore members 154 
Blectron- tube determination of the output *145 . t . 
; , ) . i Lewis M. Hull , 4 : Report of committee on progreas (D), 446 
haracterinth of y 1.0W ’ 1 Some tests of light aluminum casting al- —To meet in Cleveland at end of September 
, (Dp), ; ss ' loys: the effect of heat treatment. By 1388 ; F _ 
‘arm 1 1 athe power keneravor mane ANC iid I) Me rela and c I’ Carr (Dp) 73 Ts aac . " al . 7 ’ is 
Weating house Electric & Mfg. Co. High frequency colle, solid versus stranded wire Fransections Pp - comprehensive cross in 
Improper spacing of bonding clips causes for By W. Rogowski (D), 909 India, water-power resources of (D), 5604. 
generator to heat, 320 Hoists and hoisting Inductance 
Iron sickness in transformers and genera 
tor iy M. Vidmar (D), 86 Crane motor and control standards drawn Of conductors, integration method of de 
Spring thrust bearings and cooling coila on up, 860 riving a.c. resistance and By Harvey 
large vertical By T. W. Gordon (D), Electrically driven. By Fraser Jeffrey (D). Curtis (D), 1497 
80 1101, (D), 1207 Self-inductance of multi-layer coils. By A 
rurbo, mechanical design of large By M For open-hearth furnaces, automatic door Esau (D), 1207 
A Savage (D). 8538 hoist By H. A. Lewis and W. H Ten-step variable, Clapp-Eastham Mfg. Co., 
Voltage regulation Ky Emerson A. Arm Burr (D), 743 *761 
trong, 436 Main hoiata for open hearth ladle cranes Inductivity of mixtures, specific By Fritz 
Water air radiator for cooling generators By W. W. Garrett, Jr. (D), 31, Banneitz (D), 1015 
‘ rotors iy H.G eiat and BK. H Mine hoists, electric By G. Hacault (D), 
Fcmasaincuss iD). ep08 sine 302, (D), *604 (D). 617 ade Industrial eeeesene (See also Repair Meth- 
oas 
Germany Hoover. Herbert C meee a awe ay acy" * an 
: aia ’ an i oon a “ate iy Hustace oares 
Air rent reer telegraphy By KE. Niemann Bituminous coal plan ’ to offer 395. ; -—~Armored cable 4,000 ft. lone lowered into 
Aluminum industry (D), 448 Medel awarded to, by Western Engineers, ia shaft av 7 C. Kendall, 610 
, » . al d ome . . r 5) 
Berlin, additional power supply for (D) inn ne envies nattemth aannaeiin the. Btn u = hy y' reg eg: o or balancer 
Rerlin. Rapld Transit. cor-wheel drive By Hlouse wirena campaigns (See Central station Automatic control speeds up printing shop 
Kk. C. Zehme (D). 854 sUBINOSS ) production. By L. BE. Wood, 682. 
Generating atation serving Berlin, mammoth Htuman body as a conductor of electricity (D), Ball bearings substituting, for brass-lined 
HO? 448. onsen ones reduces motor repairs. By 
Public utilities, German and English policy + hapa | mopere : 1 . ton ot a . Kendall, *957 
in regard to. By G. Siegel (D), 505 droelectric developments (See also Central Batteries restoring worn by repeated 
Radio apparatus, portable used by army stations and Water power.) charge and discharge By EB. BE. 
iy A. Solomon (D), 900 At Niagara Falls, *661 George, 840 
Standardization in the German industry Automatic generating stations By @ A Belt, ordinary, indicates condition of cir- 
Ooo EK, Belt, *477 eult By C. C. Moler, *442 
Standardization of working BS we rges8 of elec Automatic hydro-electric stations By T. Blown fuses and hot motors caused by 
trical planta in (D), ¢ A. EK. Belt, *827, comment 825. over motoring, *554. 
Goodwin and Chase speak to big meetings in California, dependent on East, 1188 Brass, electrical energy consumed in mak 
South, 850 Cost of hydroe lectric equipment, estimate ing yellow, 1096 
Goodwin plan, what the, is accomplishing hy of the, 37! Brush holders, qualities to look for in 
O HH, Caldwell, 1, *155; Ll, 211; com Cost of 2,500-kw development, estimated, selecting By James Dixon, 1432. 
ment, 103 731 Brush position, four methods of locating 
Goodwin to address contractor-dealer meetings in Dalmatia, the Almissa power station in. proper. By R. L. Hervey, 553 
the South, S10 By H. Tanzer (D), 686. Brush position, method of ascertaining, 219. 
Government construction, co-ordination of, de Engineering, modern trend of hydro-electric Brushes, losses resulting from use of im 
mands attention, 664 Ry W. M. White, 651; comment, 642. proper. By Donald 8S. Merton, 1097. 
Grates (See Boilers.) French system, hydro-electric plants of. By Card used for filing armature winding and 
Great Britain Lucien A. H. Pahin, *1411; comment, o ner ane. ae J. Hellenthal, *1319 
ca « =, ee p 1408 *‘hange of motor improves operation of 
Klee open A. ~. ie any co mnt wr att es In Far West, progress of power industry. paper mill. By W. B. Smith, 168. 
ectrical engineering review of (D), 505 . 4 ¢ . 
Klectricity supply bill ts awed ORs By Frank G. Baum, *1189, comment, Changing speed of induction motor. By C. 
pedal ‘upply bill is passed, 239 . 1176 A. Johnson, *81 
Ele yaw supply bill, progress in’ Eng Hydro-electric energy saves community more Changing 220-volt direct-current motor for 
Klectro medical apparatus, production § of than $500,000 in sixteen years, 1492 operation on 110 volts. By ©, A. John- 
Ry Cuthbert Andrews (D). 392 In Far West, prospective power develop- 3 son, 114 
Lamp interests, report on combination of ment, °666 P Charging batte ries portable equipment for. 
ill advised. 076 In French republic, 1314 . "oll ; : 
Promoting lighting development, 93 Kern River, construction for plant No. 3 Chorded armature windings reduce reversal 
Public utilities, German and English policy on, *O13 . emf. 611. : 
in regard to. By G. Siegel (D), 505 Mobridge, development by South Dakota Clamps for installing 2,000-ft. cables in 
Water power in, 044 recommended, 1390 shaft mines. By F. C. Stanford, *1319. 
Wiring rules, revision of, demanded, 886 Muscle Shoals development, Secre tary Baker Coal-bridge trolley re-designed in fleld. By 
urges completion of, 1022 Fred. E. Therrein, *25 
New England, new planta in, *890 -— Coal mine operation, elec trical equipment 
New England Power Company, Vernon for. By K. J. Keith, 682 
H (Vt.) plant, *37 — Coil terminals, device for threading sleeves 
New Hampshire to have new, 177 on By Frank Soete, *14 
Nomenclature, hydro-electric By W. M™ —Coils testing low-resistance, oO tele- 
Habirshaw interesta, consolidation of, 6038 White, 679 phone receiver. By James Dixon, *793. 
Harmonic analysis By R. Slaby (D), 744 Northwest developments await passage of Commutator slotting and maintenance. By 
Harmonics treatment of, in alternating-current water-power bill, 451 Donald 8. Merton, 1270 
theory by means of a harmonic al Ontario hydro-electric schemes, more than Conduit, number of wires in, limited by 
obra iv A. Press (D). 687 $17,000 000 to be spent on, 1281, heating, 1097. 
T Oregon, applications to appropriate 600,- -Cost comparison for making foundry steel 
caters, electric OOO-hp. in., 605 218. 
Auto engine heater for garage use, Weesting- Pond level control for hydro planta. By — Cost comparisons for motion-picture pro 
house Eleetric & Mfg, Co., *106 Earl Stafford 6638 jection, 82 
Compound melting pot General Electric Power collection, hydro-electric. By Charles -Data sheet employed for testing industrial 
Co,, 107 P. Steinmetz (D), 446 motors By W. A. Harris, *218 
Electrical Salea Co. 354 Power from tidal flow at Hopewell By W Deep-mine signal system which permite 
Foot warmer, outdoor service Weating Rupert Turnbull (D), 742. easy location of troubles By EB 
house Eleetric & Mfg. Co,, *353 Rangely Lakes storage reservoir By C.T Fredell, *1201 
Glue pot with automatic temperature con Maynard. 1485 —Dies, electrically-hardened, have longer life 
trol Steam Electrix Producta Co., Ranney's Falls, at (D) 1437 than gas-hardened ones By G. H. Gib 
toa St. Lawrence river project, hearings by in son, 1270 
In un Lutomobile factory how electric ternational board, 1023 Direct connection of motor to swing saw 
welder ind heater ire used, *154 San Joaquin river, new dam for Kerckhoff permits use of smaller size. By Joseph 
Incubator, electri: National Incubator Co development on, *119 Franz, *95 
R73 Saving of $2,000,000 in fuel oll from, 1159. Electric coils help regulate oven tempera 
Majestic EBEleetric Development Co *1845 Seattle obtains Skagit River site, 1391 tures *610 
Metal melter, bench type General EBlectric Serte of plants to develop 868,000 hp. Electric heat-treating of automobile gears 
Co errog from total head of 5.720 ft *1834 By G H Gibson *1375 
Oven, bake Duparquet, Huot & Moneuse Service west of Cascades, hydro-electric Electric hoist with electrolytic controller 
Co. Oxi *1061 By Mark Meredith. 1203 
Oven for opening storage battertes, electric Southern developments save coal, *652 Electric ovens bake 11.6 Ib. of green cores 
Service Station Supply Company, *187 Southern Power Company's largest station per kilowatt-hour, 1009 
Portable radiant Majestic Eleetriec De Ry W. 8S. Lee and Richard Pfachler Electric ovens save dies in steam wire mills 
velopment Co, 10% *10738 By Edward T. Moore, 902 
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Industrial 


~Motore 


applications (Cont.) 
Blectric mine hoists, consumption records 
of, 219 


Electrified oll well proves to be economical, 


17 
Engine-type alternator, labor-saving hint for 
erecting. By James Dixon, 1490 
Factory feeders supported on poles fastened 
to buildings, *840 
handles for reading voltage 
eutting insulation By John E 
701 
distribution system proves economi 
1438 


without 
Rock 


Fiber 


Flexible 
ca 

Furnace advantages of 
treating, *S82 

Furnace electrode breakage, how to reduce 


cylindrical heat 


HHH 
Furnace, jewelers’, found satisfactory By 
Frank C. Taylor, 273 


Furnace, manufacture of synthetic cast iron 
in the electric By W. L. Morrison 
*1aign0 

Furnace, radiant resistor, for distilling scrap 
zine, 108 

Furnaces, electric steel, 497 

Fuses, color code for different ratings of 
refillable by G. F. Klugmann, Jr 
140 

Galvanized-iron covers for 


protecting mo 
) 


tors By W. B. Smith *s¢ 


Graphic ammeter adapted for use as volt 
meter By E. E. George, 1010, 
Grounds on direct-current machines located 
with ammeter By Theo. C, Katsigris 

*7356, 


Grounding neutral in steel mills saves many 
burnouts By W. H. Price, 1319 
Group-motor driveefound advantageous for 


light work, 440 
Home-made bracket raises motor off floor 
By H. C. N. Ripley, *1320 


Home-made mounting for direct-belted mo 


tor, *82 
How to put a 0-deg stop on knife 
switches By H. BE. Weightman, *1431 


Individual motor drive for swinging frame 
cross cut saw, *612 

Induction motor, phase and voltage change 
of an By C. A, Johnson, 328 

Induction motor shorts, easy method of 
testing for By L. C. Beaty, 273 

Insulating varnishes, air-drying, character 
istics and uses of, 386 

Insulator brackets easily made from bent 
satrap iron By CC. KE. Cunningham 
"O56 


-Interpole strength curve, how to determine, 
*440 


Interpoles, correct shape and strength of 
By James Dixon, *273. 

em ~~ testing strength of. By 
Jixon, *058 

plates used to 

conduit on brick walle 

*p04 

Knife-switch blades 

J. Wade, 738 
Lamp bank for testing on 


wie 


James 


support § for 
Wood 


provide 
By L. E 


testing contact of. By 


several voltages 


By Eugene Tyler, °1271. 
Lamp renewal and theft in mines are re 
duced By F. C, Stanford, *168 


Lamps device for rapid testing of, *497. 

Lamps, 115-volt,. on &%30-volt circuits in 
industrial plants By D. W. Blakeslee, 
1401 


Lamps, large. in series with portable lamps 


saves fuses By C. H, Griffith, *1009 
Large-capacity portable stand for holding 
armatures By W. A. Harris, *610 


Lighting fixtures, mirror for inapecting in 
side of indirect By J. L. Stair, *682 

Liquid rheostata for temporary installations 
By Ralph McKinney, *498 

Loose motor shaft causes insulation to 
chafe By L. A. Francis, 611. 

Maintenance methods, large industrial plant. 
By I. H. Gaskin, 385. 

Measurement of curve areas facilitated by 
overdamping instruments, *612, 

Measuring energy without tapping line, 26 

Meter panel, standard saves difficulties’ in 
pumping installation, *792. 

Monorail hoist saves time in loading trucks, 
By Ernest Burehard, *1431 

Motor air gaps, gaging and adjusting. By 

H. L. Hayes, 1430. 

Motor card record which is 
fere By I. H. Gaskin, 

Motor-driven lathe stopped 
"44° 


useful in trans 
*99R 


automatically, 


Motor for irregular loads calculating 
proper size of By D. W. Blakeslee 
701 

Motor inetallation for temporary drive not 
bolted to floor, *385 

Motor starters. home-made emergency By 
James Dixon, *1008, 

Motor-starting torque determined by 
weighing turning effort, *499 


Motor starting trouble illustrates necessity 


for checking connections By Arthur 
R. MeDonald, *903 

Motors and control mounted on large mill 
ing machine By W. B. Atchinson 
"1145 

Motors in steel mills, spare parts required 


for 1431 

mounted 
iron beams, 

Motors, mounting, on back-geared machines 


on combined wood and 
0. 


By 8S. Howard, *330. 

Motors thrown on line for starting in re 
grinding mills, 1006 

Mounting on boring machine adjustable for 
different motore By W. B. Atchinson 
*12053 

Mounting starters on round column, *1430 
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side 


Industrial applications 

Oil switch mounted on 
*1s7e 

Outdoor substation 

system By E. W 


of shallow cell, 
for railroad 


interlock 
Kolb, *612 


Outlet boxes setting, in conerete columne, 
By T. F. Diekman, *55¢ 

Oven, varnish baking, has easy circulation 
and temperature control iy F. de 
Muth, *84% 

Parallel operation of transformers, condi 
tions for successful Ry James Dixon 
*1h760 

Penthouse above machine shop used as sub 
station, *1LO10 

Pilot lamp indicates state of plant cir 
euite ty Clayton J. De Merritt, *S80 

Portable testing table for industrial plant 
By 1. H. Gaskin, *738 


Power requirements of machines in bindery 

By R. EE. Petera, 440 

Power survey, portable testing 
in By R. F. MeNutt, *2 


outfit: used 
1 


Preventable breakage of lamps almost ‘0 
per cent hy D. W. Blakeslee, LB20 
Remote control of machine tool, home 

made floor satand for iy Walter B 


Atchinaon, *738 
Remot« 
watchman 
Residual magnetism causes relay armature 
to stick Ry J. H. Robertson, 757 
Resistance of insulation, voltmeter method 
of testing, *330 
Reversed 
heat hy 
Reversed serics 
fuser Ihy 
Riveting machine 
for, *219 
Rotary converter 
eurrent motor 


control of transformers aida the 
8H 


fan motor to 


1430 


connections 
Fred 


calse 
Soller, 
field caused fan to 
Fred Soller, 127 

motor mounting designed 


blow 


made from 15-hp. direct 
By CC. W. Goding 705 
Rotary converter used for intermittent lathe 
duty By Theodore C. Katsigris, 167 
Rotor, simple method for balancing a high 
speed By James Dixon, 848 
Rubber plants, electrical equipment 


used in 
Ohio By H. C, Stephens, *956 


Safety switch block prevents motor = start 
ing, *26 

Screw device for forcing armature on shaft. 
By James Dixon, *903 

Series motors mechanically connected, un 
atable operation of By Taylor 8 
Burke, *1490 

Service is sectionalized at stairway land 
ings, 27 

Side outlets fastened in conerete forma with 
wire or screw By Lyman L. Afton, 
#442 

Side wall mounting for motor and compres 
sor ty Walter B, Atchinson, *902 

Signal lamp to call machinist in compos 
ing room By L. BE. Heftner, *737 


—Bingle-sheave haulage gives reliable service. 
By F. ©, Stanford, *1377 


Shovel, large electric, saves time of two 
men By P 8. Stevens, *1143 
Spring coil and stop prevent switch dam 


age, *167 


Starting switches, mounting four, on one 
column, *1491 

Storage-battery haulage by railroads, data 
on, 167 

Switch mounting, solving a diMeult prob 
lem in, *387 

Switch mounting a 3,500-amp., in limited 
apace, *1°271 


Switch on circular saw operated by knee 
847 


adjusting excitation of 
By James 


Synchronous motor 
for power factor correction 
Dixon, *1006 

Synchronous motor 


saves $30,000 a year 


in refrigerating plant, *737 

Tapping power lines causes voltage to 
ground Ry C. A. Aubrey, *554 

Teast lamps inclosed in portable boxes to 
prevent breakage By L. EB. Wood, 

Test resulta tabulated on motor 


factory 

ecard By RK. F. MeNutt, *81,. 

Test voltages obtained with compensators 
20 


*3 

Testing for alternating current methoda 
used in By Joseph Braff, 217 

Insulators 

Testing, for resistance to thermal changes 
1479; comment, 1465 

Testing grounded circuita, convenient de 
vice for By Henry Reatofaki, *555 

Transformer mounting in factory testing 
department, *701 

Transformer, special, prevents lighta flick 
ering on direet-current cireuit *848 

Transformers converted for outdoor use to 
save construction, *1321 

Two methods of attaching crane trolley 
feeders By H. L. Cornelison, *1321 

Two-phase motor reconnected for three 
phase operation By Charles A. Au 
brey, *1006. correction, 149 


Unbalanced rotor. apparatus for 
By L. BE. Wood, 497 

Utilization of available 
mine from shutdown By L. 
108 

Valves, methods of operating by 
By Mark Meredith, 1007 

Varnishes to use for electrical work 

Water heater, home-made electric By 
tace C. Soares, ©1201 

Watt-hour meter daily, necessity for read 


ing 174 


correcting 


equipment saves 
Hundley 


motor 


143° 
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Instruments 


Cries Hickok Electrical Instrument Co 
01 
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Instruments (Cont.) 

Color testing, electric are Atlas Blectric 
Deviee Co, *107 

Corona voltmeter and eleetric atreneth of 
air hy J. BL Whitehead and T 48 
hiki (D), 1487 

Electrical indicating, standardization of 
Rhy G , Allen (D), 606, 

Electrometer sensitivity By EB. Schreiber 
(D), 743 

Galvanometer, new form of vibration iy 

G. Agnew (D), L407 


Graphic, value of, industrially is empha 
sized, O10 

Magneto fault finder Stahl Reetifier Co, 
*OS 

Miniature electrical measuring Weating 
house Electric & Mfg. Co, *106 


Motor-operated awitchboard and portable 
graphic, Westinghouse Electric & Mfg 
Co *1200, 


Recording Bristol Co., 364 
Ry 


Sine wave -testing sete I J. Burnham 
(pb) po 
Single pivot measuring Herman HH. Sticht 
& Co e105 
Ineulation, electric 


Coil conductivity of hy 


363 


wrappers, thermal 
S. Taylor, *300, comment, 
Desirable properties in, 0d 
High voltage, researches in Ry 
Ryan, °*255 
Molded, composition By R. T 
(pD) 1270 


Harria J 


Fleming 


Porcelain Evansdale Clay Producta Co 
S16 
Story of insulations By ©. B. Skinner (D) 
Ls: 
new insulating material (D), 


Teats on a 
OK 


Thermal conductivity of inaulating material 
ty S. Taylor (D), 561 
expansion of insulating 


Thermal material 






vy Wilmer H. Souder and Peter Hid 
nert (D) SOs 

Vacuum and heat treatment of ineulating 
materials, By J. 6, Shrader (D) SAE 

Insulators 

Varnished rotton and silk cloth for inaula 
tion purposes, manufacture of (DD) 
1407 

Klectrical stresa on, at atrain towers By 
W. D. A. Peaslee, *843 

Line, present and future of By F. W 
Peck, Jr. *200 

Link-type vonnector for K. Thomas & 
Sons, *705 


Porcelain 

High tension, By W DOA 

mo 
Fuchasine mothod for teating 
of electrical By W. D., 

lee, 1420 
Practice, analysia of inaulater, T 
*OO7, TT, *O73, comment, 530 
Thermal conductivity of solid By W. M 


Peaalee (DD), 


porosity 
Peas 


O43, 


Thornton (D), 744 

Inesull Martin J., *1234 

lonization and resonance potentiala for elec 
trons in vapors of lead and caleium 
hy F. L. Mohler, Paul D, Foote and 
H. F. Stimson (D), 1150 


International Eleetrotechnical Comminasion: 
Indorses U. § 
O17 
International 

on, 128! 
Meeting in Belgium 
Report on meeting 

eORT 


temperature limit) acheme 


atandards, report of progress 
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TAD 
by Inetitute delegates 
benefit. of 


Inventions “ publie to have 
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govern 





Iron alloya, the influence of chemical compost 
tion and thermal treatment upon mag 
netic properties, apecific resistivity and 
density of hy EB. Gumlich and P 
Goerens (DD), S05 

Iron and Steel Electrical Engineers, grounded 


neutral favored at Pitta 


burgh, 9608 


meeting of 


Ironing machine with gas heated shoe Barnett 
Foundry & Machine Co *NON 
Italy 
Kleetrie traction in hy L. von Verebely 
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Hydroelectric stations in the south of. (D) 
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American 
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Labor 


Disputes industrial conference plan to 
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Blectrical industry weathering 
atrike excellently O15 

Employee representation in industrial 
By Magnue W. Alexander, *1 

Employee representation plan praised at 
Lynn G,. Bo works, 1446 


“outlaw” 


planta 




















JANUARY—JUNE, 1920 


Labor (Cont 
iret mootin of brotherhood with econ 
tractors prowre treacle in V70 
Industrial conference outlines new plan for 
ollective bargainin in utilities, 7H 
Industrial relations couneil of brotherhood 
wid contractora effected, 110d 
Kaneane lnduserial Court rante Topeka 
linemen more pay, BOO 
Profit hartn unsound in prineiple ool 
Pruabobic ubility employment manaee or 
wanna 11 
Public right Mr. Gompers’ belated reply 
on LMS 
Relation Chamber of Commerce to hold 
refercndum on, LASD 
Republican Party favora tribunal to @ettle 
utility labor trouble l4ho 
Right to etrike, Gompera and Allen debate 
| Rs ba, 
Li titity regulation of, receive iltention of 
bDiisities mien povl 
Ware controversy affecta electri: heet allot 
then pooao 
W nee hour ad production Ky Fran 
W. Chase, G06 
Work eounell in General Bleetric faetory 
deelared necessa, OO1 
Lamme, Benjamin G., *715 
Lamp guard 
Cushion eapring Frank W More 10 
Fit ateel reflector Frank W., Morse, *625 
Lamp eleetrn 
Day color for store use. Western Electric 
Co,, *111h 
Deak, with Hexible arm Aladdin Mfg, Co., 
Double duty duster with individual lamp 
control Peerless Light Co,, *920 
Mercury are new ty Henri George (t(D) 
oO 
Portable tiltin H GQ. MeFaddin & Co 
O28 
Slippon reed abiact for Portable Hathe 
way & Knott, 7O6 
Vapor proof Frank W Morae, *1°24 
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Reatricted rate-making bill faila in’ M 
sachusett Pak 

Water power bill now 
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Senate, 
Senate 


before 
by 
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. 


nha 
Effect of 
sultant 
ell (Dp) 
types of 
lighting 
monsurements 
(1) 100 
QGlareless metal 
Art Metal 
liahtine 
ible and 


ceilings 
By A, L 


color of walla and on 
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whytinng electric (Cont) 
Of 1 lara interior 
Cravath ‘O30, comment 0387 
Rofleetin power of s#tellite and lacquered 
allver iy W. W. Coblentz (D), 301 
Residential urvey being made, 761 
Talkin minchine light Standard 
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hy Lyman Morgan 
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ater projector 
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An 
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Ward Harrison 
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Kiliciency engineer told relation of light 
in to output Wei 
Factory lehtin a central atation 
Ivy O. KR. Howue and J, J. Kirk 
(Dy) 1206 
Factory Wiascott 
Foot candle thhumination 
I W. Gro °14°0: 
High intensity ' 
Howus "15006 
Intensity reater lighting, a 
in production, 614 
Note on hy Otie L. Johnaon (D) 
Possibilities of, By RR. O. KBastman, 
comment 261 
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in Ry J. 8. Dow 
projector 
trial flood lighting 
Milburn Co., 1401 
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BK. holda symposium 
lumination 17h 
Characterisation of different systema 
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Intensive Ivy W DD A. Ryan (D) 
Intensive, new Ry W. D'A. Ryan (D), 74% 
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Ry Ward Harrison and J. R. Colville 
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Modern (DD), 855 
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Harrison (1D) goo 
‘White Wave’ to be paid 
owners of abutting property 
Ornamental Ry LL A. 8. Wood (D) 
Saratoga Springs, dual-type-lamp syatem in 
1ugurated at, *14453 
Series ayatem of diatribution 
Hurley (D) 03 
Service for relatively 
Single light compared 
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nemen's teat set 
md diapatehers’ elub, New 
vige, Sir Oliver *84 
Discusses atomic 
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eCall, Joseph HB *1410 
wclaurin, president, of M, lL. T.. dies 
song 
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ey) 
England, *150° 
atructure, 2SS 
ean 
Gray 
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suddenly 


whinery modern motorized By John J 
Brophy, 5 

ailloux, Dr. ©. O., honorary member French 
Society of Electricians, 1210 

agnetic and mechanical teating of tron (D). 
148 

nenetic energy reactive power and By Jo 
seph Selpian (D), 1497 

agnetic fleld around submerged alternating 
current cable. By Lichte (D), 1437. 

amnetic flelda. sereening of tron parta from 
high frequeney (D), 1497 

agnetic 


materials, criteria for the testing of. 
(D), 448, 


wnetic mechanical analysis of cast iron, By 
* KR. Willlama (D.), 799 

agnetic properties of tron-nickel alloya By 
T. D, Yensen, *774, comment, 769 

urnetic pull in electric machines, unbalanced 
Ry Th. Lehmann (D), 797 

‘netic testing of straight roda in intense 
fielda Ry W. L. Cheney (D), 798 

wnetiam, Dr. Langmuir propounds new con 
ception of energy and, 1020 

inagement, central station (See Central ata 
tion management.) 


inganin, controlling temperature coefficient of 
*o1l 


mufheturing plant eapacity electrical, 379 

inufacturer, position of the small By E. F 
« Noir, 732 

wufacturera now present views to Demo 
erats, national, 1504 

anufacturers urge their platform on Republi 
ean convention, national, 1385 

assachusetta Manufacturers organize to de 
fend Americanism, 337 

aterial-Handling Machinery Manufacturers’ As 
sociation appoint committees, 1214 


*Indicates fllustrated articles 


Measurement 


At high frequenet (DD), L150 


Coeflicienta of diffuse retleetion absolute 
method of determining By F. A. Ben 
ford (D) 745 

Dilatometer new interferential By Irwin 


a Priest (D) Ho” 
Diatanesr indicator for large direct-current 
values By Ernest Besag (D) 1 
Frequeney By August Zacek (DD), L150 
Molten ateel, comparison of existing meth 
oda of measuring temperature of By 
F. W. Brooke (D), 963 
Of glare, need for By G. H. Stickney, 213 
Of power factor for rate hy © EK 
Brown, *7°21 
Of visibility of objecta By Lloyd A. Jones 
(DD) yl 
On vacuum tubes By H. G. Moeller (D) 
OR? 
Reactife volt-ampere indicator By H. ¢ 
Yeaton, *1476; comment, 1465 
Stroboscopic alip determination by M. M 
ries (D), LAS® 
Triode eireuite, determination of damping 
und) = frequeney = in By Blondel and 
Lavanchy (D), 1101 
Triode tubes in the laboratory use of By 
K Hiohage (D), OLS 
Universal inductance and capacity testing 
bridge By G. V. Drysdale (D), 743 
Medical reclining cabinet Burdick. Cabinet Co 
1225 
Melting-point methods at high temperatures 
By Leo 1. Dana and Paul D. Foote 
(DD), 9038 
Meewer checking high-range with low. resist 
mnees Ry Richard EF. Brown, *430 
Merchandising methods (See Central station 
business, ) 
Meters 
Alternating current pocket portable Rol 
ler-Smith Co *O80 
Ammeter and voltmeter, low reader. Raw 
aon Electrical Instrument Co., LOS2 
Ammeter amall direct-current Weating 
house Electric & Mfg. Co *ORO 
Battery gage Mehan McBroom Co, 1400 
Calibration work, new current balance for 
Ry Otto A Knopp, *993, comment 
Ss 


Design, improved By J. Schmidt (D), 687 


Direct-reading slip By F. EB. Myard (D) 
*1LSkS 

For measuring long wave lengths Clapp 
Eastham Co *411 

Graphically recording frequency meter. By 
Kleinath (D), 32 

Induction By E. Bim (D) ROS 

Ineatallation testa reduced By R. A. Kel 
ler, 601, comment 587 

Meter work of a municipal electricity sup 
ply system By W. H. Baynes (D) 
DOG 


Ohmmeter indicating Thompson-Levering 
Co N20 
Records, obtaining 

Walter L. Hamilton 


Register, demand General 
"1400 


satisfactory By 
*1131 


Electric 


graphic 
Co. 


connections for alter- 
circuits, I By J. C 


Switchboard meter 
nating-current 


Group (D), 743 
Thermal demand Westinghouse Electric 
& Mfg. Co., 873 
Wattmeter alternating-current, of small 
size Roller-Smith Co., *410, 
Metric system, barometric pressure and the. By 
Howard Richards, Jr.. 679 
Milk and cream producer Sharples 


mechanical 
Separator Co, *242 
machine, portable 
Milker Co., 35: 


Milking electric Sharples 


Milla, the future of the electrical equipment of 
amall reversing. By L. Rothera (D) 
281 
Mines and mining 
Armored eables in. method of installing 
By John E. Rock, 683 
Coal, electrical safeguards for Pennsylvania, 
oo4 
Coal mine operation, electrical equipment 
for Ry K. J. Keith, 682 
Extensions, alternating-current service fa- 
eilitates, *1370 
Gold and silver mining, electricity in. By 
B. Beckett (D), 962 
Hoista, electric By G. Hacault (D). 617 


Illinois coal mine, electric service in. By 
H yr. Eales, *676 

Lighting conditions in (D), 962 

Load center of mines changes, how, 685. 

Locomotive General Electric Co. 1169 

Motors for coal mining electric By Frank 


Broadbent (D), 1207 
Tin mining, electricity in By D. M. W 
Hutchison and W. J. Wayte (D), 448. 
Missourt Association of Public Utilities to meet 


at state capital, 1211, Annual conven 
tion, 1387 
Montreal, electrical interesta of, plan ‘“‘get-to- 


gether” meeting, 337 
picture machine, portable atandard-film 
Graphoascope Development Co,., *106 


Motion 


Motor generator seta, three-thousand volt By 
David Hall (D), *&853 
Motors (See also Generators.) 
Back emf. booster By G. Bowron (D) 
°2323 
Commutator, alternating- current By B. G 


(D), 1100 
of efficiency in 
McCall, 76 


Lamme 
Consideration 
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ror crane 
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and holat 

Electri 
Wid- range apeed 
G Barrusta (D) 

Fifty degree By H. M 
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& Mfg Co 
rewulation 
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Motors (Cont.) 
—Fifty-degree, for over-motoring By Ralph 
MeKinney, 898. 
For coal mining. By Frank Broadbent 
(D). 1101, (D) 1207. 
Induction 
Constant-speed ring-oiling. U~. 
Electrical Mfg. Co., *%243. 
Fractional, splash-proof. Ohio Elec- 
tric & Controller Co., *298. 
Heating of alternators and. By M. 


—Maximum-rated or 


Baringolz (D), 1382. 


Interchangeability of squirrel-cage ro- 
tors By B. B. Ramey (D), 86. 

Loeating faults in. By A. M, Dudley 
(D), 962. 

In unbalanced voltages. By J. Slepian, 
*313. comment, 306. 

One-twentieth Doreepower. Bodine Elec- 
tric Co,, 929 

Requirements fo service, 12. 

Rotating phase advancer By J. Koz- 
isek (D), 1495. 

Rotors, soldering of short-circuit (D), 
616 

Running 42-cycle, from 25-cycle sup- 
ply, 786 

Single-field cascade machine. By L. J. 
Hunt (D.), 1381 

Starting of asynchronous motors by 
means of tertiary eddy currents. 
By R. Rudenberg (D), *30 


Keith D’Alton (D), 


Vertical. U. S. Electrical Mfg. Co., *50. 
Wiring for. By H. W. Cheney, 324. 
50-degree. By A. C. 
comment, 59. 


Synchronized. By F. 
*39 


Bunker, 73 


Mechanical design of By C. W. Starker, 
*943, comment, 936. 
——NMill drives, electric. By J. D. Wright (D), 
*1014 
——Paper mills, electric drive in. By E. 
Tanner and C. F. Papworth (D), 1274. 
——Production (D), 172. 


——Purchasing. 
——Rebuilding 


——Repair cost 
——Single-phase 


efficiency in. 


*783. 


consideration of 

By Albert McCall, 76. 

old By James Dixon, 

comment, 769. 

of large steel mill, 315. 
commutator, developed by 


Siemens-Schuchert. By M. Schenkel 
(D), 1206. 
——Split phi ase. Emerson Electric Mfg. Co., 
188, 
-Starters: 
Automatic direct-current. General Elec- 
tric Co., *1456 
Automatic, for squirrel- qaee motors. 
Cutler-Hammer Mfg. Co., *1345. 


Automatic with cast-iron inclosing case. 


Cutler-Hammer Mfg. Co., *761. 
For direct-current motors, starting 
boxes. By F. Loppé (D), 1495. 

For slip-ring motors. Cutler-Hammer 
Mfg. Co., 873. 


Steam vs. electric drive in steel rolling 
mills, 37. 
——Synchronous: 
By W. T. Berkshire, *797. 
As remedy for low power factor of 
rubber mills, 339. 
Self-exciting By J. K. Kostko, *723, 
comment, 712. 
Starting problems I. By E. E. George. 
*839, comment, 824. 
V-curves correcting. By Jacob R. 
Collins, *894. 
—Testing brake for 100-hp. By F. W. 
Gay, *792 
——Textile mill = require 5,100 half-horse- 
power, 150 





——Water-air 


National 


National 


standardizing, 1333. 
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Association of Electrical Contractors 


and Dealers: 
—Convention in October, entertainment de- 
tails of, 1281. 
——Traveling representative for, 622. 
Electric Credit paneciation to convene 
June 17, 1396. 


National 
- —Appar: atus committee 
232 


Electric Light Association: 


decides on tendencies, 
Commercial section, meeting of, 94 
Convention : 


Big agotade to be staged last night 


of, 1021 
Committee, John B. Miller, chairman 
oO 8 . 
Delegates to pick oranges, *458 
Entertainment program, elaborate, 965 


High lights’? on, 689. 
Illumination of gardens 
ington *1313 


at Hotel Hunt 


In a nutshell, 1103. 

Program, 748, 1105. 

Proceedings and reports, *1179, com 
ment, 1176. 

Reports, *1235. comment, 1231. 

Special, blue. departure advanced one 
day, 1105. 

Special, red, thirty day trip planned 
for, 507 

Specials, big demand for, 857 

State commissioners to address, for 
first time, 801 

Engineering department Ww J Canada 


to head, 967 
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National Electric Light Association (Cont.) 


——lIowa section convention, rural business to 
be discussed at, ; 
—Members, adds more than 2,000, during 
year, 861. 
and lighting schedules, 94. 


——Merchandising 


——New departments, heads for, appointed 
*567. 

——New England convention spot, *805, 

——New England section president on co-opera- 


contractors, 1390. 
committee, 


with 
systems 


tion 


—Overhead progress of, 
94 


——Pacifie coast section program, 747, conven- 
tion, 1188. 

———President Ballard, on his way back East, 
178, in New York, 283, to tour south, 


337. 
-Public policy committee, 
pointed on, 339 
—Reorganization peosrass. By M. H. 
worth, *108 
—Rocky neon 
posed, 451. 
——South enthusiastic 
——The responsibility 
Ballard, *124. 


manufacturers ap 
Ayles- 
section 


geographic pro 


over plans of, *455. 
upon the. By R. H. 


——To departmentalize headquarters activities, 
344. 

——Wiring committee tests of portable cords 
for heaters, 232 

National Electrical Code: 

——Changes under consideration, 748 

——High-potential systems, rules on. By G. 


224. 
public hearing on, 398. 


S. Lawler (D), 
——Proposed changes, 


——Radio signalling proposed revision on, 622 

——Revision to, 804. 

National Electrical Safety Code: 

——Grounding and station rules, further 
changes in, 1387. 

—Proposed changes on signal lines, pole 

strength and joint poles, 1280. 

——Requirements, new, 397. 

National Research Council elects officers. 1447. 

New England, planning for power in, *557. 

New England. question-box conference brings 


together, 807. 
New York Edison's gross earnings 
464,069, 1443 


increase $3 


New York resources, investigation of, being 
made, 858. 

New Zealand, line construction in (D), 504. 

Nitrogen, atmospheric, fixation by silent electric 
discharge process. By C. F. Harding 


and K. B. McEachron (D), 1497 
Nitrogen, electrical energy in fixation of. By 
Erie A. Lof, *148. 


Nitrogen fixation by the electric are, theoretical 
study of. By C. P. Steinmetz (D). 
963. 

Nitrogen plant, work started on initial unit of 
large, 1389 

Nitrogen products committee, report of (D), 
618 


Mortimer resigns from, 802. 
engineering service on, 


North American Co., 
North Conotne farms, 
47 
North Central ‘Electric Association finds use of 

lignite coal imperative, 1441 
Norway: 

Alternators rated at 22,000 kva. for Glom- 
fjord. By J. Wennerberg (D) 86. 
——Water-power development appropri: itions in 

——Chester Station, *231 


O 


for centr: il stations. By 
*128 
Philadelphia meeting, 


By 





Oil: 

——And am ‘red fuel 
H. Delaney 

fuel discussed in 


——ASs 


——As fuel. from producer’s viewpoint 
Henry Thomas (D), 1101; 14: 37 
——California Railroad Celadon investigates 
price of, 862. 
—Shortage, fear of 

fuel, 400, 

Oil circuit-breakers: 
—— important. 


limits adoption of that 


By B. G. Jamieson, 





oo. 

——Recent developments in. By J. W. Upp 
(D), 504. 

Oil tester, portable. General Electric Co., *816. 

Organizing Conference of technical societies to 
be largely attended, 1213 

Oscillations, line fed by undamped. By L. Lom- 
bardi (D), 963. 

Outlets, manufacturers urged to show devices 
connected to, 492. 

Own Your Home” campaign, electrical inter- 
ests active in, 862 

Panelboards standardizing. By Fred B. Adam 
1093. 

Pasadena authorized to buy local Edison system 
for $533,262 144 

Patent office employees, higher salaries for, 625 

Philadelphia Electric Co.: 

——Chester Station; *231. 

—Growth of business, 513 

-——Sells notes, 231 

Phonograph Electric, with suspended motor 
Louis S. Kurtzmann, 107 

Photoelectric spectrophotometry by the null 
method. By K. 8. Gibson (D), 281 


Photometer 

-For routine 
(D), 

Piezo emfs., 


testing, sphere By K. Schmidt 


1325 
quantitative 


investigation of, *1358 


Physics, the new By A. C. Crehore (D), 32. 

Pipes and piping: 

-—Fittings, interchangeable threadless. Erie 
Electrical Equipment Co., *411, cor- 
rection, 635 


*Indicates illustrated 


articles. 





VoL. 75 
Plating, bronze. By F. C. Mathers and Stanley 
Sowder (D), 855 
Plowing machines, electric. By Ach. Delamarre 
(Dp) 275 
Plugs and receptacles: 
——Current tap. Bryant Electric Co.. *1290. 
——Duplex receptacle with hinged doors. Bry 
ant Electric Co., *873. 
Plugs 
Connector Magnus Electric Co., 1169. 
Heater connector. Magnus Electric Co.., 
1401 
Two-way, with pm chain senjamin 
Electric & Mfg. Co., *1032. 


—~Receptacles 


Four pole. Delta-Star Electric Co., 
*1401. 
Rosettes, Crescent Electric Co., 354. 
—Sockets: 
Candle. Peerless Light Co., 1345. 
Candle-length Cutler-Hammer Mfg. 
Co., 873. 
Crescent Electrie Co 354 
ee A, eeened Anylite Electric Co., 
tisha eS Anylite Electric Co., 
411. 
Poles (See also Distribution and Transmis 
sion.) 
Cedar. life of By Page Golsan 


na itural 
or 


57, comment, 250 


~cieiiibieaaame fabricated S. W. Hull & Co., 
35 
-Extension top, steel Ss. W. Hull & Co., 
*761. 
Potentiometer : 
—Amplifier connections By Blondel and 
Touly (D), 799 
—For measurements on telephone circuits a 
new alternating-current. By P. 
Pedersen (D), 88. 


-P recision Brown 


*578. 


portable. Instrument Co., 


Power consumption in group drive of self-act 
ing machines (D), 335 

Power development, reported plans under way 
for nation-wide, 858. 

Power factor: 

——Correction By M. Nott (D), 1150 

——Customer’s average, determining By B. 


H, Freeland, 209, 


——In —— supply systems, improvement of 
(D 504. 
-——-Me asureme nt of, for rates. By C. E. Brown, 
21 
——P reventing versus correcting poor. By H 
” 


Goodwin, Jr. (D), 447 





Power, industrial (D), 686. 
Power plants: 
——Bungalow type, *626. 
— o Tocopilla power plant in (D), 
324. 
——Control and signaling circuits in power 
station, importance of. By Probst 


(D), 1496 





Economizer, savings clue to. By R. G. 
Bohn (D), 1100. 

-—Flooded power station, putting back into 

Suaepetedion By C. L. Kasson (D) 


Foundations house By E. M. 


power 


Lurie (D), 742. 
——Lansing, Mich., million and a half dollar 
municipal ‘plant, 568. 
standard. By A. B. Stitzer, 


——-Maintenance in, 
I 


*718; II *887, comment, 712. 
—-—Power for copper refineries, 262. 
——-Prime mover practice, raising economy in, 
*1257, comment, 1232. 
——Relay eK for large power stations. 
By O. Traver (D). 335. 

——Short cire ae on power- “house equipment. 
By E. G. Merrick (D), *798 
——Station auxiliaries, electric Pre for By 

E. E. George, *1365: comment. 1353 


———Steam,. data 
—Steel-plant 


of test 439. 
generation from 


and results 


power waste 


heat and coal. By B. H. Greene (D), 
1014 

——Utility buys war plant at 40 per cent of 
cost of material, 567 

Power resources in Arizona. By Paul C. Coke. 
787. 

Power shortage on hydro system. *510 

Power supply: 

os central Massachusetts, centralization 
and conservation of. By F. L. Hunt 
(D), 391. 

—Textile mills, development of By W. 
Browning (D), 854. 

- a Southern. By J. E. Sirrine 

). BS 

Power systems: 

—Electrical layout of large By Robert 
Treat (D), 335. 

——Of North Central states. By Chester H. 
Jones (D), 281 


Precipitation of material from smoke 
electrical equipment used in 

Price, F. §S points way toward 
289 


and gases, 
(D), 392 
co-operation, 
Protective combination for 
Schweitzer & Conrad, 
Public relations: 
—Appliance inspection 
will, *276 
Avoiding overcharge complaints by 
ing the public, 1148 y 
Better, theme of Wisconsin convention 
Brockton utility shares prosperity with cus 
tomers by reducing rates, 1215. 


farm service. 
Ine 106 
gets business and good 


educat- 


"AT 


Case where public suffers more than 
utility, 1011, 
Duty of industry to participate in public 
works, says Arthur Williams, 1156. 
—Facts customers should know, *331. 
——Farm paper wate utility service 


foste ring 
to farmers, 1272 














JANUARY—JUNE, 1920 
Publie relations (Cont.) 
Good will, effect of attractive retail store 
on public *388 
Goodwill for the industry, building, *739 


Goodwill how picture post ecards pro- 
mote in San Joaquin valley, 390, 
illinois newspapers according fair treatment 
to public utilities, 1442 

In 1920. foreeast of By Samuel Fergu 
son 120 

Light bills used to promote goodwill By 
J. Lightbody, *850 

Marks of courtesy that build good will, 
F907. 

- Of pubiie utilities, 558 

Promoting acquaintance of municipal and 
utility officials 1273 

Publie does not understand, says Ayles 
worth, LL56 

Self-interest appeal gained new stockhold 
ers 959 

Southern publie utility favorable pub 
licity for, *685 

Utility information bureau plan spreading 
rapidly 564 

Utility publicity bureaus, cost of running, 
G25 

Publie service corporations 

Appraisal and valuation methods, outlined 

publie utility, 133% 


Boston utilities co-operate with city in fire 
protection, 1158 
Cities Service going 
for increa apacity 965 
Easier to contract for power 
finance development, 919. 
—Government ownership of water powers and 


utilities, Gompers for, 750. 


forward with plans 


sed « 


than to 


Municipal ownership, governor of Indiana 
condemns 961 

——New Jersey utilities to pay record tax 
levies 1105 


— Outlook encouraging, Stone & Webster de- 
clare, 860. 

Pennsylvania charters large 
companies seek, 860. 
Philadelphia utility head of, 
aggressive policy, 591. 
—~Power companies of Minnesota 
Dakotas organize, 967. 
Publie utilities have passed peak of crisis 

says J. G. White, 967. 
Publie utilities of Indiana 
—Socialization of publie utilities 
Massachusetts, 696. 
Utilities ask for 12 per oa return plus 4 

per cent reserve, 110 
Utilities of Dlinois urge 
ent-day costs, 862. 


number of 


i 


champions 
and the 


organize, 256. 
opposed in 


Vv ~ a at pres- 


-War caused temporary growth in casualties 
of public utilities, 1391. 
Public works department, referendum to busi- 
ness men on proposed, 913 
Public service regulation. (See Regulation of 
public utilities.) 
Pumps and pumping: 
~Deep-well, motor-driven Burnett-Larsh 
Mfg. Co., 299. 
Electrical pumps in copper mines, energy 
consumption of, 435 
-Fire pump Lea-Courtney Co. 354. 
High vacuum Newark Engineering & Tool 
1225. 
In Salifornia performance of electric. By 
“Gee H. Lee (D), 743 
Oil, portable Fulflo Pump Co., *353. 
—Oil-well pumping, applying motors to By 
’ G. Taylor, *17, comment, 2. 
Pyrometer. multiple recording Brown Instru 


Co *635 


R 


data, computing 
By W. W. Coblentz 


ment 


Radiation and intercomparing 
(D), 618 
Radio: 
——<Aircraft naval By T. Johnson, Jr. (D), 
Co., *%873. 
two-stage. 
Telegraph Co.., 
Clapp-Eastham 


-Ammeter Roller-Smith 

Amplifier and detection 
national Radio 

Amplifier two-stage. 
*63: 

- —Asaplifiers By 
—Amplifying coil 
Annapolis station 
—Antennae, artificial 

(D), 744 

Antenna constants 

ing By August 
——Antenna radiation field 
ments of magnetic 
an By Rausch von 

1437 
—Atmospheric 


Inter- 
*523. 
Co. 


Marius Latour (D), 1015. 
Clapp-Eastham Co., *523, 
(D), 74 

By K. W. Wagner 
formulas for calculat- 
Hund, 898. 
absolute measure 
field strength in 
Traubenberg (D), 
against 


interference, progress 


reported, 860 
a as detector, theory of. By F. 
Yarbenay (D), 561 


ew... oscillator By R. A. Heising (D), 
1101 
—Audion vacuum tube detector. Interna- 
tional Radio Telegraph Co., *1290. 
Chik long-distance communication in. By 
E. W. Fielding (D), 963 
Clock error, recording of Eifel Tower time 
signals for determination of By L 
B. Turner (D), 687 
Coil antenna and open antenna for receiv- 
ing, comparison between, By Max 
Abraham (D) 687 
Condenser, square-law peterantionel Radio 


Telegraph Co., *1! 
Condenser, variable 
& Electric Co 


5 
G onnecticut Telephone 
157. 
Co-operation of Americ an, 


organizations, 93. 


—Deionization of electric are vapor, deter- 
mination of rate of By Henry G 
Cordes (D). 225 


INDEX 


Radio (Cont.) 


—Dependence of amplification constant and 


internal plate circuit resistance of 
three-electrode vacuum tube upon 
structural eemnean. By J. M. Mil 


ler (D), 1OL! 


Direct commerci: ul wireless with England 
established, 565. 
-Direction-finding ; apparatus. By A. @. 
Blatterman (D), 336. 


Disturbances, Marconi investigating origin 
of *1160 

-Ferro-magnetic 
quencies, old 
ing. By H k 

Fessenden ‘‘pelorus 


By Reginald A 


phenomena at high-fre- 

and new theories regard 

issbender (D), 744 
(wireless compass). 

Fessenden (D), 448. 

German army, portable apparatus used by. 
By A. Salomon (D), 909 


Goniometric functions applicat:le to directive 


aerials By A. Blondel (D), 32 

High-speed messages graphically recorded 
by means of amplifiers for very low 
pears ney By Abraham & Bloch (D), 
*132 

Impulse aii ition experiment on. By 
John H. Morecroft (D), 799 

Inter-imperial communication through eable 
wireless and air. By Charles Bright 
(D) 88. 


—Inter wedininn’ regulations working 


on, 970 


engineers 


—lLargest station in the world, plan, 1209. 
—Legislation, problems of, to be outlined, 
508 
Linear variable condensers for wireless 
work. International Radio Telegraph 
Co *12 
——Motor-gener: stor. 500 - volt International 
Radio Telegraph Co., *467. 
——Oscillator constant-frequency. General 
Radio Co., *705. 


——Progress in 
Bancroft 


the art of communication. By 
Gheradi and Frank B. Jewett, 


Radiote legraphy - 


Austrian portable for wireless 


sets 


telegraphy. By Eugen Nesper 
(D), 505. 

Direction finding by. By Riall Sankey 
(D), 281. 

Distress ‘calling device, new Marconi 
(D), 799 

German aircraft By E. Niemann (D), 
687 

Light-weight portable pet. Wireless 
Specialty Co., *S81¢ 

Portable wireless set Winn Radio & 
Electric Mfg. Co., *1169 


Poulsen are converters 
Leonard F., 

Poulsen system of. 
(D), 1275 

Radiation of 


design of. By 
Fuller (D). 281. 

By G. Pession 
antenna systems. By 
Max Abraham (D), 560. 

Receiver circuits, theory of radio- 
telegraphic ' and _ radio-telephonic. 
By J. F. J. Bethenod (D), 393. 

Rome, station at. By B. Micchiardi 
G. Pession and G. Vallauri (D)., 
1207 

Use of three-electrode vacuum tubes 
for radio telegraphy and _ teleph- 
ony. By C. Gutton (D), 32. 

—Radiotelephony: 
By E 


H. Colpitts (D), 281. 
By N. H. Slaughter (D), 561. 
Multiplex, possible, 399. 
New York to Chicago, with low-power 
sets, 34 
Receiver circuits, 
telegraphic and _ radio-telephonic. 
By J. F. J. Bethenod (D), 393. 
Use of three-electrode vacuum tubes 
for radio telegraphy and teleph- 
ony By C, Gutton (D), 32. 
Versus wired telephony for power 
tems. By Nuebel (D), 1381. 
—Reception of weak signals at shore 
lengths, new method for. By 
H. Armstrong (D) 1015. 
— Regulation of. by Department of Commerce 
favored, 565. 
——Rheostat Clapp-Eastham Co., 
——Stations of the United States (D), 281. 
—Stations taken over by government to be 
returned to owners, 451. 
——Transformer for experimental use. 
national Radio Telegraph Co., 411. 
—Transmission and reception with antenna 
and coil aérials, principles of. By J 
H. Dellinger (D), 336. 
——Transmitter, special 


theory of  radio- 


sys 


wave 
Edwin 


*467. 


Inter- 


type of que nched- 


spark By D. Galen McCaa (D), 225. 

——Tr: ——* rs, high-power vacuum tube (D). 
6 

——Triode valves, internal action of By W. 
H. Eccles (D), 393 

——Use of, by transmission companies. By 
G. A. ler, *°377. 

——Vae ~ -* amplifiers By W. Schottky 
(D), 448 


——Vacuum tube detector and amplifier In 


ternational Radio Telegraph Co., 816. 
——Variation in direction of propagation of 
long electro-magnetic waves By A 
Hoyt Taylor (D), 281 (D) 905 
Railroad administration diverts coal cars for 
power plants, 339 
Railways: 

—- —Austria state, electrification of, 1413 
——Automatie control for Boston surface cars 
By A. D. Webster (D), 280. 
-Automatic substation, applying the By C 

Buteher (D), 1014 
—Axle-zenerator regenerating system By R. 


E. Ferris (D), 
——Berlin Rapid Transit, 
E. C. Zehme 


*559 
cog-wheel drive. 
(D). 854 


By 


*Indicates illustrated articles. 


XI 


Railways (Cont.) 7 

——Chicago electrification not to start for two 
or three years, 694 

——Chicago, Milwaukee & St. Paul Railroad 
electric power supply for. By 
Copley (D), 560, 

—C.. M. & St. P., first train over newly elec- 
trified Pacific Coast section of, *695. 

——Chicago, Milwaukee & St. Paul. new coast 
electrification opened, 619. 

—Chicago, Milwaukee & St. Paul, power in- 
dicating and limiting apparatus. By 
B. H. Smith (D), 617. 

Cost under pre-war conditions and today 
relationship of items of. By Ww 
Doolittle (D), 224 

Current losses from direct-current railway 
track circuits. By Girousse (D), 1436. 

—Denver & Rio Gr: unde electrification plans 


revived, 9 


—Direct-current calculation of ground cur 


rents due to (D), 616 

——Direct current, calculation of track pressure 
drop and losses on. By F. F, P. Bis- 
acre (D), 798. 

Direct-current, summary of high-voltage 

By W. D. Rearee (D), 1496 

——Direct-current traction, studies in By F 
Guery (D), 1496. 

——Electric traction, future of By Roger T 
Smith (D), *504. 

——Electric traction subject of Pittsburgh A 
I. E. E. meeting, 564, 693 
——Electrification in super power zone By W. 

B. Potter (D), 1325. 
——Electrification of steam By M. Semenza 
(D), 1101. 

—Energy for car purposes, economical use of 
By D. D. Ewing (D), 1014 
——High-speed electric locomotives, type “Bal 

tic’ (D), 1324 
——Italy electric traction in By L. von Vere- 


bely (D). 504. 
“omotive, 3,.000-volt 





direct- current R al 


senger. By W. D. Bearce (D). 5¢€ 

——Locomotives. electric. for industrial i 
poses. By Kenneth Andrew and Walter 
Fixter (D), 447 

——Locomotives for Bernina Railroad, electric 
freight (D), 1206 

———Locomotives, remotely controlled electric 
By H. H. Johnston (D), 743. 


——Low-speed and high-speed interurban freight 
locomotives, comparison of. By D. C. 
Hershberger (D). 31. 

——Pennsylvania Railroad's electric locomotives. 
By M. F. Clement, 606. 

——Pittsburgh Street, butt-we ww 
stalled on lines of (D), 

——Rail-bond terminal. American 
Co.. *1169. 


joints in- 


“Mine Door 


——Rail joints and bonds. construction and 
maintenance. By E. R. Shepard (D) 
1101 (D). 1207. 
——Railway motors, overloads in. By F. W. 
McCloskey (D), 280 
——Railway motors, preventing breakage of 
armature leads on By A. L. Bromall 
(D). 31 
-Reciprocating steam engine. last stand of 
By A. H. Armstrong (D), 854. 
——Regenerative braking in alternating-current 
traction By L. Monath (D), 854. 
the By N. H. ¢ ‘allard. Jr. (D) 


——Safety car 
280 





—St. Paul Rocky Mountain division, new pas- 
senger locomotives for (D), 392. 
—Silesia, electric traction in By E. C 
Zehme (D), 560 
— electrification of the (D), 
280 
——South American main-line electrification 


American equipment for first, 965 

——Steam railroad electrific ation the spirit of 
the times *12 

——Substation, automatic 


operation, experience 


shows economy of, 650 

——Substations, automatic By Frank W 
Peters (D). 962. 

——Switzerland, electrification in By K 
Sachs (D), 504 

——Turin-lirie-Lanzo railway, electrification of 
(D), 798 

Ranges, electric (See Stoves. electric.) 


Rates: 


——Asks 60 per cent increase, gets 10 per cent 

——Capitalization of free franchise not al 
lowed in rate case, 564. 

——Cleveland, made by Ohio commission for 
285 

——Departure from, justified, 501. 


—Differences 
Farm 


explaining rate, 502 
-™ service, increased in 





Ohio 





Feder: al "Rese rve Bank direc tor shows fallacy 


of low utility wy, 
——Flat. defended in Cape Cod hearings. 27 
——F lat, for Ontario Hydro electric energy finds 


advocates, 1212 
——For irrigation install: itions, 
flat, 613 
——Higher. defended by 
86 


disadvantages of 


Maryland commission 


Ps ’ 
——Higher. natural result of coal miners’ wage 
increase, S801. 
——Idaho Power Company, 
1327. 
——Increased 


increase granted to 

cost of money recognized in 
higher rates allowed utility, 1442 

——Lighting company allowed temporary 
relief in record time, 971. 


rate 


——Missouri flexible-rate system recommended 

——Of Seattle municipal system may be in- 
creased, +41 

———Public loses by inadequate return, says 
president of A. I. E. E., 861 








XII 


(Cont.) 
Regulation 


Rates 


tendencies in By L. R. Nash, 


re] 
Rural. debated by Wisconsin Electrical As 
sociation, 803. 
Rectifier : 
—Electric current (D), 686, 
Glass-bulb mereury-are, in theory and prac 
tice By Fritz Kleeberg (D), 1382 
—Mereury are, for large outputs *1364 


—Mercury are, working of By E. Carlevaro 


(D), 908. 

~Motor, for battery ¢ chi weing Advance Elec 
tric Co., *14 

Of alternating current, new lamp 


low-power 
(D), 1495 
(See also Rates.) 


processes 


By John Scott-Taggart 


Regulation of public utilities. 
. Accelerated commission 
ealls for, 806 


allowed where 


—Accrued depreciation not 
rates were inadequate, 919. 
Additional rate to absorb higher costs. 
Harry A. Wheeler suggests, 1153. 


California commission to act In drought sit 


uation, 623 


California output administra 


state 
914 


power 


tor now controls, ; 
Commission must allow utilities to earn 
more, says M. R. Bump, 971. 
Commission viewpoint on rising costs 132° 
—Kight per cent return insufficient, declares 
George N. Tidd, 750. 


commis 
1336 
“Ob- 


_Georgia utility executive declares 
sion regulation to be one-sided, 
——Government control of monopoly. By 
server,”’ 1139. 
-Governor and commission at 
Jersey, 95 
Illinois commission asks cities to 
utility commissioners, 1017. 
—Jllinois commission to hold hearing on high 
cost of financing, 970. | 
—Illinois, new tentative electric 
for, 1336 
——lIllinois, rules for rural line extensions pro 
posed in, 
-Illinois utilities say return is not sufficient 
to attract capital, 1021. 
—Kansas broadens scope of utility law radi- 
eally, 62 
-Kansas plan of utility control finds legisla- 
tive advocates in East, 
-Massachusetts electrical interests do not 
agree on power competition, 1335. 
York court rules against compulsory 
sale of energy to competitor, 806. 


odds in New 


appoint 


service rules 


—New 


Owners of dual service not obliged to set 
electric profits against gas loss, 1158. 
against new rules for extensions, 


Protest 
40 


burdens must be Memtened 
says new A. A. E. president, 1158 
-Rates, war-time central station, ordered re 
vised at Orange, Mass., 1211. 
—Safety in disposing of surplus power, 569 
——State lines and power supply. By H. S 
Clark, 732. 
—Texas considers placing utilities under 
regulation, 1282 
—Unauthorized import: ation of energy by in- 
dustrial company forbidden, 568. 
Norfolk 


—Public ‘utility 


state 


—Utility development fostered by 
Va.. 802. 
—Wholesaling of by street railways 


energy 
opposed, 623. 


—Wisconsin public utility law questioned. 
Regulators: a: 
——Current limiting, for a.c. circuits (D), 280. 


——Gage-type pressure. Cutler-Hammer Mfg. 
Co., 1401. 
——Induction, huge 


failey, *1355; 


By parmese 
1353. 


installation. 
comment, 
Relays 
—Checking differential rel: ay 
Raymond Bailey, *42 
—Circuit-breaker, for 


installations. By 
9, 


direct-current trip cir 


cuits Westinghouse Electric & Mfg 
Co., *1115 

Overload, for high-voltage alternating-cur 
rent circuits. Westinghouse Electric & 
Mfg. Co., *1456. 

Protection present-day practice in. By H 
R. Woodrow, *133. 

Repair methods (See also Industrial Applica- 

tions.) 

Armature stand for large repair shop. ad 


A. Johnson, *24. 


justable By ‘ 
improvised. By W.aA 


Armature ouppee, 
Harris, *137 


Armatures and fie ld coils tested by trans 
former action. By Anthony J. Morroni, 
*387 

Brass bearing used to back awkward weld 
By F. A. Anderson, *957. 

Clamp made of angle iron for restacking 
stator lamination, By L. E. Wood 
*553 

Commutater troubles, their cause and reme- 
dies By James Dixon, 1144. 

Cost data card record for electrical repair 


shop By H. 8S. Knowles, *683. 
—_———_ Direct-driven machines, electrical inspection 
report for By R. E. Peters, *386 
——-JIneomplete repairs cause second failure. By 
Mark Meredith, 499. 
Motor _——s piece work reduces cost of 
37 
various test voltages, method of 
E. George, *217 
——One . at used for it 


Obt: ining 
iy E 


generator fields 


By C. W. Goding, 

—Records that facilitate ” peplacements and 
repairs, *27 

-——Rewinding 220-volt induction motor for 


Johnson, *736 
motor-wind 


110 
~—-—Stator holder 
ing shop, 


volts By C. A 


convenient, for 
97 74. 


McCarter 


INDEX 


(Cont.) 

useful for motor 
Goding, *1377. 
repair shop, easily made 
*1010. 
large 


Repair methods 


——Switchboard repair shop. 
7S 


boards for 
By C. A. Johnson, 
——Tightening commutators on 
By J. 8S. Dean, *1009. 
Tools and methods for correctly 
commuti itor tails, By R. L. 
*OD8 
-——Tools home-made, for 
shop, *385 
—Transformer for 
home-made 
-—Underceutting tools 
hacksaw blades, 
scientific and 
plans for 
1416 
Canadian institute of, 
Department conducted by 
Karapetoff. 


——Test 
motors. 


soldering 
Melntyre., 
electrical repair 
troubles, 
©1202. 
file and 


motor 
Johnson 
from 


locating 
By C. A. 
made 
*902 
industrial: 

National Research 


Research, 
Canada 
tute 


Insti 


915. 
Viadimir 


proposed, 


Prof. 


Investigations in progress or com 

pleted, 449, 688, 910, 1151, 1438; 

Suggestions for research, 450, 
688, 1151, 1438. 

——Dr. Whitney's inspiring viewpoint on. By 
Elmer A. Sperry, 493. 


——Electrolysis survey and experiment, methods 
of, 449 
-Government research on utility 
Dr. Rosa suggests, 1388. 
——National Research Council elects officers, 
447 


problems, 


strong support, By Viadimir Kara 


603 


——Needs 
petoff 
——Scientifie research In the 
schools By Dr. A. E. Kennelly, 
——Tariff on By Louis Bell, 952. 
——What is needed to develop good research 
workers By W. R. Whitney, *151. 
Resistance and inductance of conductors, in 


engineering 
*150. 


tegration methods of deriving a.c sy 
Harvey L. Curtis (D), 1497. 
Resistance of ground, new method of measuring. 


By Shiro Sano (D), 393. 
Resistance unit. Wirt Co., 981. 


Rice, Richard H. Optimistic view of turbine 
development, 893 

Roentgen rays: 

——Coronaless aerial system, Sngeln Electric 
Co 35 

——Radiogr: aphy, present-day. By G. W. C. 
fays (DD), *617 

——X-Ray outfit, portable. General Electric 
Yo *O81 

Safety. (See Accident prevention.) 

Sander. motor-driven hand. Floor Sur 


American 
facing Machine Co., 411. 

portable machine for flat. 
Machine Products Co., *872 


Sanding, Universal 


San Francisco, completely equipped electrical 
home opened in, 1445. 

Saw. portable jig Clapp-Eastham Co., *1514. 

Searchlights: 

——Carbon ares for. By C. G. Patterson, J. W. 
T. Walsh, A, K. Taylor and W. Barnett 
(D), *%446. 

——In U ee Sti ites navy. By Ralph Kelly 

223 
_aiiainney searchlamps of 


large caliber. By 
M. Grosjean (D), 279. 
—-—Photometric measurements on, 
hoff (D), 334 
——Photometry of (D), 8&6. 
——Searchlamp in the war, 
By Marius Grosjean 


By Gehl 


high vere electric 
(D), 391 


——Sperry Gyroscope Co., 354. 
——War history of, New York illuminating 
engineers hear, 916. 


Self-interest : 

——A key to utility financing. By A. Emory 
Wishon, *997: comment 987 

of California being told in the 
915 


*959. 
story in 


——Plan East, 

——That g: ined new stockholders, 

——Wishon to tell self-interest 
Nast, 859 

electrical treatment of, 
process (D) 393. 


the 


Sewage, by the Landreth 


Shades, for individual lamp bulbs, linen. J. A. 
Vhaley & Co., 107. 

Ships: 

——Battleship, fourth electric, launched, 695. 


——Die ne elec tric equipment for yacht ‘‘Elfay,”’ 
} 782 


6 
—E lectric al a machinery for U. 8. §8. 


ennessee, By Wilfred Sykes (D), 560 
—Guiding by means of submarine cables 
By R. H. Marriott (D), 1497. 
——Propulsion, electric, of merchant. By W. R 
Emmet (D), 448 

——Shipping board to develop electric drive, 
15 

Signal Corps: 

—Organization approved by house, 697 
——War work based on American practice, 35. 
——Work of, during months of war, *92. 
Signalling systems: 

—Audible electric signals in industrial plants 

and acoustical engineering. By 


Karapetoff (D), 560 


Bank protection system. Stanley & Pat- 
terson, 1457 
—Battery bell Electric Signal Mfg. Co. 
*1°90 
-Buzzer Electric Signal Mfg. Co., 1457 
Double-horn factory signal Benjamin Elec- 
trie Mfg. Co. *761. 
Electrix By Wolf (D), 963 
——Electric light for train signals on Swiss 
railroads. By G, Schlosser (D), 336 


*Indicates illustrated articles 
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Signalling systems (Cont.) 
-Railroad crossing signal, electrically oper 

ated. Charles Adler Electric Brake Co., 
209. 

Sign, electric script letter. Indestructible Sign 
Co., 1456 

Signs, insulated danger. C. B. Hughes, 299. 

Silesia 

- Electric traction in By E. C. Zehme (D), 
HOE 

Snows, winter, lacking in high Sierras, *283 

Socialism, the old and the new, By Frank W 
Chase, 787 


(Listed alphabetically.) 
Electrical Development: 


Societies. 
Society for 


Big companies resume membership in, 455 
High special setvice record, 1104. 
-—Membership drive, 802. 

Coast interests to co-operate with 


—Pacifie 
14 


of work told by Freeman, 969 
(See Plugs and receptacles.) 


—— Scope 

Soe kets 
Soleno:ds: 
Coils are 
South Atric ‘th, 
D 


made from stampings, *262 
celebrating peace electrically in 


Edison Co.: 

- Ww. Be shortage brings increase of $1, 
000 in fuel cost, 624 

Southwestern Electrical and Gas 
holds most successful convention, 


Southern ‘alifornia 


750.- 


Association 
1279 
Spain 
~Hydro-electric 
(D), 447. 
——National power 
Chapelain 
Spark gap, — iry 
122 


power systems, equipment of 


distribution By F 
(D), 1274 
Klitzen 


project. 
Radio Mfg. Co 
ner *990. 
*882. 
American 


Eimer’ Ambrose, 
Sprague, Frank Julian, 
Stair-routing machine. 
Mfg. Co., 1457. 

Standardization of working voltages of electrical 
plants in Germany (D), 224 

to discuss proposed international elec- 
trical, 566. 
Statistics: 
——Central-station energy 
October, 1919, *10; 


#322; 


Sperry, 


Router & 


Standards, 


output and revenue, 
November, 1919, 
December, 1919, *547; January, 
1920, *785; February, 1920, *1,00 
March, 1920, *1313. 
Domestic electric service among people of 
foreign countries, *484; comment, 474. 
——Electric service in the American home, 
*1133; comment, 1119 
——On 1919 production of electrical equipment 
and supplies, 160. 
pressures, what the adoption 
a. mean. By F. R. Parsons 
Steinmetz, Charles Proteus, 
Steinmetz develops truck 
braking, 341 
Steel castings, electric, characteristics of, 63. 
Steel-mill auxiliaries, electric control of. By C 
Howard (D), 225. 


Steam of higher, 


(D), 


*476 


with regenerative 


Steel mill, large. has 118,000 hp. in connected 
load, 457. 
Stoker Manufacturers’ Association: 


——To continue work begun during war, 1281 
-To meet at Lakewood, N. J., 1156 
Stokers (See Boilers.) 


Stone & Webster: 

——New members of firm now in, 91. 

——To 77 sale of utility securities locally, 
692 

Stoves, electric: 


——Compact electric senges. 


Simplex Electric 
Heating Co., *87 


——Ranges, effect of by distribution lgzomte 
By H. P. Seelye, oni comment, 
——Table. Bestov Mfg. Co., 981 
——Table. Redtop Electric Co., 1457. 
Street lighting (See Lighting, street.) 
Substations: (See also Central stations.) 


——At Flushing pagers of new. By W. C 
Blackwood. *43 
——At Nashua, N, H., in te industrial, *139 
——Automatie, eliminate labor expense. By R 
J, Wensley, 137. 
———Bus compartments, economical 
for, *373; comment, 363 


construction 


——Distribution, new features in. By Walter 
Millan, *883; comment, 880. 

—Equipment of central-station companies op 

erating at 44,000 volts and above 


Chart supplement to May 8 issue. Ex- 
planation, 1075. 
——High oe outdoor, show saving in cost, 
Outdoor, built at low first cost, *438. 
——Outdoor, simple design, *790. 
——Standardized layout for outdoor, *21 
——Short-circuits, limiting, By R. F. Gooding, 
. *771: II, *949: comment, 937 
~Terraced, built in difficult location, *1269. 
Super-power: 
‘Development need of 


urgent By Lieut.- 


tr F. Lacombe, *1128; comment, 
20, 
—Railway electrification in the 


super- power 
zone By W. B. 132 
——System hearings 


Potter (D), 


Atlantic seaboard, 689 


—Zone, onereon to Government development 
of, 115% 
Zones urged ‘he mining engineers’ commit 
tee, 968 
Surges on a system of parallel conductors By 
H. M. Pleizel (D), 31 
Sweden 
—Vasteras, the peak steam plant in (D) 
437 


Switchboard: 


Ammeter shunts. Westinghouse Electric & 
Mfg. Co., *134! 
For plant of moderate size, selecting a 
G. E. Wendle (D), 446 
For s ‘lio work, portable. Krantz Works 
0} ‘Vestinghouse Electric & Mfg. Co., 


Die 
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Switchboard (Cont.) 


Meter connections for alternating-current 
circuits, I By J. C. Group (D), 743 
metal, E. & B. Mfg. Co., 


Switch-box support, 
*188 


Switches (See also Circuit breakers, Control 
and Oil circuit-breakers.) 

Air-brake, 90,000-volt, with separable in 
sulator units Delta-Star Electric Co., 
©1224 

Disconnecting forces acting on By L. B 
’. Jolley, 381 

Duplex call switch for hospitals Cutler 
Hammer Mfg. Co.. 353 

Entrance, safety. Lewis Electric Co., 1115 

Entrance, two-pole and three-pole Ward 


Electric Co,., *299 
Oil, for star-delta control 
chinery Sales Co., *467 
Oil-immersed, operated by clapper type mag 
net. Cutler-Hammer Mfg. Co., *50. 
Outdoor, large, and transformers By 8. F 
Hayes and W. A. Coates (D), 855. 


Electrical Ma 


Pull Luminous Unit Div., St. Louis Brass 
Co,., 354 

Quick-make-and-break, weatherproof vV.¥ 
Fittings Co., *299 

Quick-make and safety V. V. 


quick-break 
Fittings Co, *243. 


Starter. inclosed, for small direct-current 
motors, Cutler-Hammer Mfg. Co., *635 

Starting, inclosed Frank Adam _ Electric 
Co., 1115 

Switchgear, British, safety features of By 
t E. G. Mittel. *309; comment, 307. 

Switchgear, high-power By Max Vogelsang 
(Dp). 1014 

Switchgear specification of alternating 
current By A. E. Van Davies (D), 
9090 

Toggle, heavy-duty Harvey Hubbell, Ine 
*1290. 

Tumbler foot-operated General Electric 
Co 33 

Two-pole double-throw snap General Elec 


trie Co tho 
Wall-type pull. General Electric Co., 705. 
With quick make-and-break attachment 
Trumbull Electric Mfg. Co., *49 
Switzerland 
Interconnecting 


high-tension bus (D), 503. 


Railway electrification in. By K, Sachs (D), 
50 
Syne qronens converter 
G Lamme tells St. Louis engineers of, 
ORD 
Technical story of the By B. G. Lamme 
(D), 503 


machines 
diagrams of 
334 


Synchronous 
Di-polar 

(D) 

Effect of line resistances 
phenomena in By 


By André Blondel 
upon short-circuit 
Biermanns (D) 


Mechanical features of By A. P 
(D), 797 

Oscillating frequency of 
R. E. Doherty 


Wood 


two dissimilar. By 
(D), 797 


Starting conditions of By Alfred Hay and 
F Mowdawalla (D), 5038 
Telegraphy 
Automatic rraph. Kleinschmidt 


printing teleg 
Electric Co *1514 
Localization of 
wonparine 
10O1f 
Multiplex 
K, W 


breaks in 
Poulsen (D), 


high resistance 
cables By A 


telephony and 

Wagener (D) 

Rapid telegraphy By Montoriol (D), 32. 

Progress in the art of communication By 
Bancroft Gherardi and Frank B. Jewett, 
oOo 


telegraphy By 
*336 


Propagation of telegraphic 
loaded lines By R 
Tension of wires, finding 
ratchets (D), 744 
Telephony 


impulses on 
Holm (D), 32 


without ‘tension 


Aircraft By Capt. B. S. Cohen (D), 281 

Amplifiers, duplex By Marius Latour (D), 
13s3 

Automatic exchange systems some com 
parisons of (D), 687 

Automatic switching, applicability of, to all 
classes of telephone service. By Arthur 


Bessey Smith (D), 225 


Automatic telephone for New York City, 

RO: 

Automatic telephone in New England, *178 

tare wire may supersede insulated com 
munication cables, 1020 

Cable terminal Reliable Electric Co., 354 

Census report on the systems 177 


telephone 
1 


For naval service, new, *1L3$ 


High-power telephone for system dispatch 
ing By R. C. Denny, *437 
telephone transmitter. new (D), 


High power 
3°) 
Interference, experiences in correcting tele 
phone By Howard 8S. Phelps, 833 
Multiplex telephony and telegraphy. By K 
G. Wagner (D), *336 

Progress in the art of communication By 
Bancroft Gherardi and Frank B. Jew 
ett, *202 


Protecting telephone lines against disturb 
ances from power transmission lines, 
system By A. Costabel (D) 


Latour 
207 


Radio versus wired telephony for power sys 


tems By Nuebel (D), 1381 
Receiver as a mechanical-electrical trans 
former By Hahnemann and Hecht 
(D), 744 
- Receivers testing of By Pirani and 
Paschen (D), 744 


Telephone repeaters By 
and Frank B. Jewett 


Bancroft Gherardi 
(D), *88 


Transformers 


Transmission 


INDEX 


(Cont.) 

Tension of wires, finding, 
ratchets (D), 744 
Transmission of superimposed circuits, tele 
phonic. By Kazukigo Ogana (D), 448. 
device for coil-winding. Belden Mfg 

Co., 299, 1400 

Testing of high-tension cables on constant poten 
tial. By M. Weiset (D), 1207 

Theft of electrical energy in Missouri, campaign 
against, 511 


Telephones 


without tension 


Tension 


Thermocouple potentials. By I. Melville Stein, 
1371 
Thermo-electric force of some alloys. By M.A 
Hunter and J. W. Bacon (D), 855. 
Thermostatic metal By Henry Herrman (D) 
O18 
Thomson, Elihu, *770 
Toaster automatic Strite Automatic Toaster 
‘o., *635 
Tools: 
—Bag for linemen, collapsible canvas tool 
Industrial Products Co., 929 
8" collapsible canvas bag for. Indus 


trial Products Co., 761 
Tree trimmer has two speeds Bush Electric 

0 299 

Towers (See Transmission systems.) 

Townley, Calvert, *1354 

Traction. (See Railways.) 

Tractors (See Vehicles, electric.) 

Trailer used by Detroit Company in transporting 
2.000 kw. transformer, *79 


(See also Substations.) 


Auto for phase-changing service General 
Electric Co., *1400 
Coils, finding polarity of By Paul Girault 


(D), 1149 


Connections, characteristics of some poly 
phase transformer By L. F. Blume 
and A. Boyajian (D), 743 

Connectors which eliminate mistakes By 
M. M. Samuels, *895 

( ooling methods By G. E Armstrong, 


*541; comment, 531. 
Current for testing of 
Gillooly, *23. 
Emergency connection for 

former, *235 


cables By Frank 


cotton mill trans 


For electric furnaces By J. L. Thompson 
(D), *617,. 

For rural lines, possibilities of standard. 
By S. N. Clark, 76 

Furnace transformer busbars, interlacing. 
By C. B. Gibson, *991; comment, 988 

Giant (D), 30. 

High-current (D), 853. 

Instrument 
Fie ld By H. M. Crothers, 


testing of 
732 


transformer case By 
4 Rawson, *733 

Testing of, IT By H. M. Crothers 
*319: comment, 307, IV By F 


Mounte d in old 
I 


A. Kartak, *1368 

Iron-sickness in transformers and genera- 
tors By M. Vidmar (D), 86. 

-Line, primary cutout for By G. A. Arm 
strong, 1315 

——Losses in By Reginald C. Kapp (D), 742. 

-Possibilities of standard, for rural lines. 
By S. N. Clark, 76. 

-Power. some recent development in, By 


W. S. Moody (D), *334 
-Scott-connected, operation of. 
and Loutzky (D), 138 


By Requistan 


Sign Betts & Betts Corp., *1224. 
Softening cooling water for By Gale 8. 
Strunt, 1315. 
Switches, large outdoor, and By 8. F 
Hayes and W. A. Coates (D), 855. 
windings in. By J. F. Peters (D), 


——Tertiary 
ens 


—Testing, by the alternating-current potentio- 
meter By Douglas C. Gall (D), 448. 

-Testing laboratory at Purdue, for 600,000- 
volt, *863. 

Windings, cooling of, after shut-down By 

V. M. Montsinger (D), 559. 

systems and overhead construction. 

Abnormal voltages, protecting from. By 
C. E. Bennett, *365: comment, 362 

Aluminum transmission conductors, experi- 


ence with, 781 

Arcing rods shorten time of outages on 
transmission line, By Henry H. Hunt, 
*45 

California, Map of, 1070 

—Contactors for tapping lines By Ach. 
Delamarre (D), 1149 

Cost of constructing transmission _ lines, 


data on, 548. 


Dead-ends on towers changed to suspension 
0. 


on live 110-kw. line, *114 
Discontinuities in overhead transmissions 
(D), 280, 
Eastern seaboard, Map of, 1079 


long transmission lines. 
Plumb (D), 1436. 
Electric extra-pressure and systems of pro- 
tection by L. Lombardi (D), 854. 
Electrical characteristics of transmission 
circuits By William Nesbit (D), 335: 
(D), 392 (D), 742, (D), ®127 ( 
1381 
Ground wire on transmission 
Hillebrand, 436 
Harmonics, third, in three-phase systems. 
By D. I. Cone, *780: comment, 769. 
igh-tension direct ‘current transmission. By 
Kassandra.’ 


Economic voltage of 
By Henry H 


lines, By W 


High-voltage By Thomas Commerford 
Martin 1°67 

—High-voltage limitations of By T. A. 
Worcester (D), 447. 


High-voltage power-transmission 
By W. W. Lewis (D), 503 
Interference, co-operation of telephone 
transmission engineers lessens, 566 


problems. 


and 


*Indicates illustrated articles. 
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Transmission systems and overhead construc 
tion (Cont.) 
Interconnection 
Central Maine hydro-electric me rger and 
interconnection approved, 1159 


In Eastern Pennsylvania, further. 


In Kentucky and West Virginia coal 
fields, 398. 

In Middle West, interchange of energy 
*1087. 

In New England, *1077 


generating capacity of 
interconnected, *665 
and hydro-electric 


In New England, 
500,000 kw 
Interconnected steam 


plants make for economy, 1322 
Montana what, has done for, *1041 
New England, benefits of, 502 
New England Map, 1076 
Of industrial power plants, 1389 
Pennsylvania-New Jersey power system 


250,000 kw. to be interconnected 
in. 1017. 
Pennsylvania, Ohio and West Virginia 


predicted, 1018. 
Problems involved in 
systems By H. A 
Proving its worth, 451 
Southern water-sheds, 
*1081. 
Springfield-Turners Falls, *343 
State-wide, in California by May 1, 913 
Swiss interconnecting high-tension bus 
(D), 503 
Use, to fight local 
nois, 858 
serving railroads, ownership of By 
A. Kemmish, 1426. 
Losses in transmission lines, 
By Osear Gaarden, *536 
Maps of (See geographical sections.) 


interconnecting 
Barre, *136 


linking three 


regulation in Illi 
Lines 


determining 


Middlewest, of the Maps, 1085, 1087 
New England Power Co. By G. A. Dillard 

and H. R. Wilson (D). *686 
Northwest, of the, Map, 1056 


points of dis 
lines By 


Occurrence of over-voltage at 
continuity on transmission 
Grabscheid (D), 797. 
top construction used by 
pany, *539. 
reinforced 


Pole mining com 

concrete, transmission 

line By M. Foerster (D), 30 

wood, for use for 100,000-volt 

line. By L. J. Moore, *953. 

transmission and industrial develop 
ment. By Ross J. McClelland (D), *31. 

-———Power transmission, larger aspects of, com- 
ment, 1039 

—Protective 


——Poles 


resistances for high-tension ap- 





paratus By H. Gewecke (D), 560 
Protective signs on high-tension lines By 
G. Dettmar (D), 393 
Saga sag, calculation of By P. O. Szilas 
(DD), 742 
——Seattle-Spokane transmission line (D), 223 
——South, of the, Map, 1082 
Span, a 5,000 ft., *1215 
——Synchronous effect of two parallel trans 


mission lines, 438 


Telephone interference, experiences in cor- 


recting By Howard 8. Phelps, 833. 
——Three-phase lines, approximate ratings of 
*1138 
——Transformer practice on rural transmission 
lines. By Roy L. Dodd, 900 
——Transmission-line equipment of central 
station companies operating at 44,000 
volts and above Chart supplement 
to May 8 issue. Explanation, 1075 
——Transmission-line foundations design of 


Balsille (D), 1324. 


By G. D 
reconstruction By P. O. 
, 


——Transmission-line 





Reyneau and H. Seelye, *7:; com- 
ment. % 
——Transmission line troubles quickly located 
By F. C. Stanford, *899 
——Transmission systems of the near future 
By A. E. Silver, *140 
——Trends in substations and lines By Alfred 
Alsaker, 1308, 
Vaporization of water, electric (D), 1497 
Western States of the, Map supplement to 
May & issue. Explanation, 1075 
——wWire for transmission, iron and steel. By 
R. W. Goddard, 891; comment, 881. 
a World's longest line, switching on the 
*421: comment, 419 


Trucks. (See Vehicles 
Turbines, steam: 
Advantages of 
and more 
—— Development 


electric.) 
units rated at 30,000-kva 
questioned, 397 
optimistic view of 





By Rich 


ard H. Rice, 8 
——High vacuums in operation By N. L 
Pidgeon, 549 
——Providence 45,000 kw., record run of, 75% 
——80,000-kw. unit turned over, *1023 


Turbines, water: 
——Features of design in large By F. H. 
Rogers (D), 504. 

——Runner, new type, *423. 

——‘*Turbines and w aterwheels.”” By 
Tallant, 324. 

alternators 


Charles H 


Turbo 


——Recent development in By F. D. Newbury, 
132 
—Short circuit tests on 10,000-kva By 
E. S. Henningsen (D), *1274 


Turbo-generators : 


——Failures of, one suggestions for improve 


ments. By J. Shepherd (D), 559 

——The situ: ation regarding large By Dr. Louis 

ell, *129 

——Ventilation of steam By George Monson 
(D), 962 

Ultra-violet and visible transmission of vari- 
ously colored glasses By K. 8. Gib- 
son E. P. T. Tyndall and H 


MeNicholas (D), 1207. 








XIV 


Survey: 
larger 


Geological 


United States 
‘ coal output, 


—Bituminous 
38 
—Energy production 
figures on, 
$125.000 
tion 1390. 
—Government investigations 
—Power figures for October, 
—Power production report, 
Tnderground construction: 
—Conduit, gaining more speed in 
T. C. Ruhling, *999. 
estimating. By E. E. 


totals in, 


and fuel consumption, 
of power produc- 


132. 


vs 
—Gets for study 
of power, 
626. 
288. 


= 


laying. By 

-Manhole costs, George 
(D), 686. 

Thermal conductivity 
3y Willard S. Wilder 


of underground ducts. 
*15, comment, 3. 


Tripod for lowering equipment into man- 
hol By C. Geiger, *1269. 
Uruguay: 
Water power development urged in, 946. 
Vacuum cleaners 
eal Bissell Motor Co., 1401 
With, gear-driven brush Landers, Frary & 
Clark 873. 
Vacuum.-tube 
Amplifiers, new phenomena discovered by 
means of (D), 1275 
Applications, German contributions to 
theory and practice of (D), 1382. 
Measurements on By H. G. Moeller (D) 
687 
Multiple-grid By Schottky (D). 1437 
—Standard notations in German literature 
(D). 687. 
Vacuum-tube oscillators. theory of. By André 
Blondel (D), 618. 
Vacuum valve. structure and operation of the. 
By Robert W. A. Brewer (D), 744 
Vail, Theodore N., death of, *966, comment, 
935. 
Valuation at present construction costs, Sanford 
Robinson favors, 1446 
Valve grinders: 
—Consolidated Machine Tool Co., 1169. 
—Eclipse Valve Grinder Co., 1115. 
—Electrically operated automobile. Eclipse 
Valve Grinder Co., *242. 
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